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IV, An Account of a very nncommon, Darknefs in the States 
of New-England, May 19, 1780. jBy Samuel Wix-r 
I. JAMS,- A. M, Mollis Profejfor of Mathematics and Philofo- 
phy in the Univerfty at Cambridge. 

TH E befl method to promote the knowledge and fcience 
of nature, is to proceed by way oF obfervation and ex- 
periment. The general courfe, produdions, arid laws of na- 
ture, fhould be carefully and fleadily attended to : and when 
any new phenomena appear, all the circumftances and effedts, 
relating to them, fhould be particularly noted and collected. 
In this way we ihsXl be moft likely to arrive at the knowledge 
of their caufcs : or, at leaflr, we fhall prepare thofe materials 
which may enable pofterity to determine, with certainty and 
preciiion, on what at prefent may be but imperfe6tly under- 
ftood. 

With this view, I fhall endeavour to lay before the Society, 
as particular an account as I can coUedt, of the uncommon 
darknefs which took place in the fktes of New-England. 

The time of this extraordinary darknefs, was May 19, 1780. 
It came on between the hours of ten and eleven, A. M. and 
continued until the middle of the next night j but with differ- 
ent appearances at different places. As to the manner of its 
approach it feemed to appear firfl of all in the S. W. The 
wind came from that quarter, and the darknefs appeared to come 
on with the clouds that came in that diredion. The degree to 
w^hich the darknefs arofe, was different in different places. In 
moft parts of the country it was fo great, that people were un- 
able to read common print — determine the time of day by their 

clocks. 
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clocks or v.arches — dine — or manase their domeftic bufinefs, 
without the liglit of candles. In feme places, the darknefs 
was (o great, that perfons could not fee to read common print 
in the open air, for feveral hours together : but I believe this 
was not generally the cafe. The extent of this darknels was 
very remarkable. Our intelligence, in this refped:, is not fb 
particular as I could wifli : but from the accounts that have 
been received, it feems to have extended all over the New-Eng- 
lanJ {kites. It was obferved as far eaft as Falmouth. — ^To the 
WeftArard, we hear of its reaching to the furtheft parts of Con- 
neSlktity and Albany. — To the fouthward, it was obferved all 
along the fea-coafts : — and to the north, as far as our fettle- 
ments extend. It is probable it extended niuch beyond thefe 
limits, in fome direftions : but the exaft boundaries cannot be 
afcertained by any obfervations that I have been able to collcdl:. 
With regard to its ^/«r^?/(?^, it continued -in this place at leaft 
fourteen hours : but it is probable this was not exadly the fame 
in different parts of the country. The appearance and effeBs 
-were fuch as tended to mike the profped extremely dull and 
gloomy. Candles were lighted up in the houfes j — the birds 
having fung their evening fongs, difappeared, and became fi- 
leiit J — the fowls retired to rooft ; — the cocks were crowing 
•all around, as at break of day ; — ohjeds could not be diftin- 
guifhed but at a very little diftance ; and every thing bore the 
appearance and gloom of night. 

Such were the general appearances or phenomena of this ex - 
'traordinary darknefs. I fliall now mention fuCh particular ob- 
*fervations as I have been able to colled, which were cither 
TOade on this phenomenon, or -feem to relate -to it. 

F f 2 With 



With regard to the ftate of the atinofphere preceding ti^ 
uncocncnoa darknefs, it was universally obferved for icverai daj^ 
before, that the air appeared to be full o^ fmoke and vapour. 
The fun and the moon appearai remarkably red in tbcir colour, 
and divdbed of dieir brightnefs and lucid appearance : and this 
obfcuration increafed as they approached nearer to the horizon. 
This was obferved to be the cafe in almoft all parts of theA^fW- 
EngJand ilates, for four or five days preceding the 1 9th of May. 
The winds had been variable j but chiefly from the S. W. and 
N. E. The thermometer from 40* to 55°- The barometer 
rather high for this part of America^ — ^from 29 inches 80, to 30 
inches 50. The weather had been fair and cool for the ieafon. 

As to the ftate of the atmofphere when the darknefs came on, 
it was obferv^le, that the weight or gravity of it was gradu- 
ally decreafing the bigger part of the day. This may be infer- 
red from the obfervations that were made in this place by the 
Rev. Pfofeflbr Wigglefwortht and Mr. Gannett. At 12^ they 
found the mercury in the barometer ftood at 29 inches 70. At 
1 2^' 30', the mercury had fellen the ^^-y part of an inch. At 
!*• it was at 29 inches by. At 3*'it was at 29 inches 65. At 
8*- 8 ' it was at 29 inches 64. I made a courfe of barometrical 
obfervations fimilarto thefe, at the fame time, in a different 
part ef the ftate. I was then at Bradford, about thirty miles 
north of this place, nearly under die feme meridian, or rather a 
little to the eaft. At t^ A. M. I found the mercury in the 
baronieter 29 inches 8a. As foon as the darknefs began to ap- 
pear Uncommoh, I obferved the barometer again, and found 
tlie mercury at 29 inche$.68 : this was at 10^20'. At io''-45'» 
the darknefs ^©Je to its greateft degree in that part of the coun- 
try i and the mercury was then at 29 inches tj. The dark- 



nefsxo^tuuied in the isxas. degree f^ir an hour and an half. At 
1 a**- 1 5 ', the naercuiy ha4 fallen tp 29 weh^ 6 5 ; and in a few 
n^inutes after tlvs» the darluiefs began to abate. The mercury 
remained in this ftat« until evening, wiithpot any fcnfible altera- 
tion. At ^ 30 ', it fcemed to have fallen a little ; but fo fmall 
was the alteration^ that it was attended with fame uncertainty i 
9or could I pyeceivethat it ftood any lowq: atn^'-jo'. • 

Both thefe barometers appear to be very good inftruments. 
ISiat u&d in this place was made by Champney : that which I 
iifed wa8 made by Naime : and <hey may both be depended on 
a& to the accuracy of their conftru<ftion. it may, however, be 
proper to obferve, ths* the houfc where I made myobferva- 
tions, ftood at leaft forty or fifty feet ^higher than that in which 
t^ ohfervatiofts ware made hd:«r 

Arid from thefe obfervations it is certain, that on the day 
when the darknefs took place, the weight or gravity of theat* 
mofphere was gradually decreafing through the whole day.* 

The colour_pf pbje>a:s that day, was alfo worthy of remarjc. 
It is mentioned, in the oblervations made by the gentlemen 
here, that " the complexion of the clouds was compounded 
of a faint rpd, yellow, and brown : and that, during the dark- 
nefs, objeds, which commonly appear green, virere of the 
deepeft green, verging to blue ; and that thofe which appear 
white, were highly tinged with yellow." Much the fame ob- 
lervation was pretty generally made. Almoft every objed ap- 
peared to me to be tinned with yelbvv ratlier than with any 

other 

* Fartiihafs thennometer, it Bradford, at 6*. A. M. was at 39'^ At 12*, it 
ftood at s^'^' At 9»«. P. M. it was at 41^ .—At Gamir^ge, at w^-. it was at 51!". 
At^N.?*.M.it Oood at 51^ 
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ether colour. This I found to be the cafe with every thing I' 
held up to view, whether near, or remote from the eye. 

Another thing that deferves our attention is, the nature' and 
appearance of the vapours that were then in the atmofphere.' 
Early in the morning, the weather was cloudy : Ihe fun was 
but juft-vHfible through the clouds, and appeared of a deep red, 
as it had- for feveral days before. In moft places thunder was 
lieard feveral times in the morning. The clouds foon began to 
rife from the.S. W, with a gentle breeze ; and there were feve- 
ral fmall fhowers before eight o'clock : and in fbipe places there 
y/erc ihowers at other times, throughout the day. The water 
that fell was found to have an uncommon appearance, being 
thick, dark and footy. A gentleman, who was then at Ipf- 
wich, obferves, that " he found the people much furprized 
with the ftrange appearance and fmell of the rain-water which 
tbey had faved in tubs. Upon examining the water, I found 
(fays lie) a light fcum over it, which rubbing between my 
thumb and finger, I found to be nothing but, the black afhes 
of burnt leaves : the water gave the fame ftrong footy fmell 
which we had obferved in the air." The fame appearance was 
^bferved in many other places : and it was very remarkable on 
Merrimack-River. Large quantities of fcum, or black afhes, 
were found floating upon the furface of the water, that day. 
In the night, the wind veered round to the N. E. aad drove it 
towards the foutli fhore. When the tide fell, it lay along, the 
fhore at the width of four or five inches. This I found to be 
the caie for five or fix miles v; — and probably it was the cafe for 
many more. I examined a confiderable quantity of this mat- 
ter J and in tafle, colour and fmell, it very plainly appeared 
to be. nothing more than what ,the gentlejnan obferved at Ipf, 
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ii>;V^,-»-»the black afhes of burnt leaves, without any fulphure* 
ous, or other mixtures.* 

Being apprflhenfive whether there was not fome uncommon 
matter in the air that day, I put out feveral fheets of clean pa- 
per in the air and rain. When they had been out four or five 
hours, I dried them by the fire. They were much fullied, and 
became dark in their colour j and felt as if they had been rub- 
bed with oil or greafe. But upon burning them, there was not 
any appearance or fulphureous or nitrous particles. 

The motion and fituation of the vapours In the atmofphere, 
was alfo worthy of notice. In moft places it was very evident 
that the vapours were defcending from the higher parts of the 
atmofphere towards the furface of the earth. A gentleman, 
who was then at Pepperrell,-^ mentions a very curious obferva- 
tion, 2i& to th^vc a/cent zvii Jtfuation. ""About nine o'clock 
(fays he) in the morning, after a fhower, the vapours rofe from 
the fprings in the low lands, in great abundance. 1 took no- 
tice of one large column that afcended with great rapidity, to 
a confiderable height above the higheft hills, and foon fpread 
into a large cloud j then moved oiF a little to the weftwai-d. 
A fecond eloud was formed in the fame manner, from the fame 
fprings, but did not afcend fo high as the firft : and a third 
was formed from the fame places, in lefs than a quarter of an 
hour after the fecond. About three quarters of an hour after 
nine o'clock, thefe clouds exhibited a veiy romantic appearance. 
The upper cloud appeai-ed of a redijij colour : the fecond ap- 
peared, 

* The fame was obferved at Concord und Dover InNeto-Ham^re : at Berwici, 
and many other places in this ftate. 

t Mr. Sanut, a Tutor in the Uuiverfity. 
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pearoi, in fome piaceg, ^flK«^ m.'<5tbem,/^/wf^; ahd^m-otlteft', 
of an indigo colour : the third cloud appeacedr almdft white," 
One of the gentlemen who pbferyed.here,. mentions a. circum- 
ftance of fomewhat a lingular natore.-?-*"- While the darkne/s 
continued (fays he) the clouds werein qvjick. motion,interrupt- 
ed, flcirted one over another j fo as ^parentljif, and; I fuppofe, 
really, to form a confiderable number oifirata : the \o\vtrJira~ 
turn of an uniform height as far as vilible y. — that height con- 
ceived to be very fmall from the linall extent of the vifible ho- 
rizon, and from this circumftance obferved in the evening : — • 
Being in the ftreet, I faw a perfon with a liglited torch, which 
occafioned a reflection of a faint red light, fimilar to a faint Au- 
rora Borealis, at a fmall height above my head. The height 
at which the refledion appeared to be made, was not more than 
from twenty to thirtyfeet." — And it was generally remarked, 
that the hills might be feen at a diftance in fome diredions, 
while the intermediate ipaces were greatly obfcured and dark- 
,ened. 

From thefe obfervations, it ieems as if the vapours, in fome 
places, were afcending ', in moft, deicending ; and in all, very 
near to the furface of the earth. To this we may add, that 
< during the darknefs, objefts appeared to caft a Ihade in every 
direilion : and that, in many places, there w&c& feveral appear- 
ances or corrufcations in the atmoiphere, not unlike xheAurora 
Borealis: but I do not find that there were any uncommon ap- 
.pearances of the eledtric fire any where obferved that day.* 

Having 

* In feveral aceomits it was alfo mentioned, that a number of fmall birds were 
■found iuffbcated hy the vapour. " A number were found dead in feveral of the 
iHesv towns, round the houfes ; and fome flew into the houfes, as I have been told 
-by eye-witnefies." Extraft of a letter from Dover, ia NcK-UampJbtre, 
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Having mentioned the phenomena, with fuch obfervations 
upon them, as I have been able to colledl, I fliall now endea- 
vour to account for the caufe of this unufual appearance. 

From the obfervations that have been mentioned, we may 
conclude with much certainty, that the atmofphere, on the 
19 th of May, was charged with an uncommon quantity of va- 
pour. That this was the cafe, is evident from the large quan- 
tity of fmoke and vapour that appeared in the atmofphere for 
feveral days before ; which was fo great, as to darken the fun 
and moon, and render all objeds, at adiflance, of a dull and very 
hazy appearance. It was alfo evident, from the defcent of thoie 
large quantities of foot, or black afhes, which, through a long 
extent of country, were found mingled with the rain that fell, 
and floatia? on the farface of the waters. And the caufe from 
whence the uncommon quantity of thefe vapours was derived, 
is eafily afccrtained. It is wdl known, that in this part of 
America, it is cuflomary to make large fires in the woods, for 
the purpofe of clearing the lands in the new fettlements. This 
was liie cafe this ipring, in a much greater degree than is com- 
mon. In the county of Tork, in the weftern parts of the ftate 
of New-Hampfmrc, in the weilern parts of this ftate, and in 
Vermont, uncommonly large and extenfive fires had been kept 
up. The people in the new towns had been employed in clear- 
ing up their lands this way, for two or three week$ before : and 
fome large and extenfive fires had raged in the woods for ieve- 
ral days before they could be extinguifhed. In addition, there- 
fore, to what arifes from evaporation, and thofe exhalations 
which are conftant and natural, a much larger quantity of va- 
pour arofe from thofe large and numerous fires, which extended 
all around our frontiers. As the weather had heen clear, the 

G ^ air 
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air heavy, and the winds rmall and variable for fevcral days j the 
Irapoursi inftead' of difperfing, muft have been rifing and con- 
ftantiy colledittg in the air, until the atmofphere became highly 
changed with aii uncommon quantity erf than. 

A large quantity of the vapours, thus coUaSbed in die at- 
flabfpherc, on the 1 9th of May, were floating near the furfaee 
6f the earth. Wlierefoever the fpecific gravity of any vapour 
is left tlan the fpecific gravity of the air, by the laws of fluids, . 
fuch a vapour will afccnd in the air. Where the fpecific gra- 
vity of a vapour, in the atmofphere, is greater than that of the 
air, fuch a vapour will defcend ; and where the fpecific gravity 
©f the vapour and air are the fanw, the^ vapour will then be at 
reft, — ^flbating or fwimming in the atmofphere, without afcend- 
ing or defcending. From the barometrical obfervations it ap- 
pears, that the weight or gravity of the atmofphere was gradu- 
ally growing lefe, from the morning of the 19th of May, until 
Ae evening. Aad hence the vapours, in moft places, were 
defcending from the higher parts of the atmofphere, towards 
the fuf^ce of the earth. From the obfervation made at Pep^ 
ferrdly it appears, that in fome places the vapours were afcend- 
ing, until they arofe to an height in which the air was of the 
fame fpecific gravity j where they inftantly fpread, and floated 
in the atmofphere : — and this height was not much above the 
adjacent hills. From thefe obfervations, we are lead to con- 
clude, that the place where the vapours were balanced, or be- 
came df the ^e fpecific gravity as the air, muft have been 
very near the furfaee of the earth. And hence we may ob- 

ferve. 

That fuch a large quantity of vapour, floating in the atmof- 
phere, near the furfaee of the earth, might be fuffieient to pro- 
duce 



uncommon Darkne/s, m Mty 19, 1780. 243 

duce all the phenomena that were dbBforcd May 19, 1780.—- 
Thus the direSiion in which the darknefe came on, would be de- 
termined by diediredjon of the wind.; which accordingly was ob- 
fcrved to be from the5. W. The degree of the darknefs would 
<iependx)n the denfity, colour, and fituation of the clouds and 
vapour J and the manner in which th^ would tranlinit, refle«a;, 
refrad, or abforb the rays of light. The extent cf the dark- 
nefs would be as grrat as th&extent of the ivapour: and the </«- 
ration of it would continue until the gravity of the air became 
(o altered, tlat the vapours would change their fituation, by an 
afcent or defcent All which particulars will, I think, he 
found to agree very exactly with the obfervations that have been 
mentioned. Nor does the effeSi a£ the vapours, in darkening 
terreftrial objeds, when they lay near the furface of die earth, 
appear to have been greater than it was in darkening the 
iun and moon, when their fituaticMi was higher in the atmof^ 
phere. 

Upon the whiole, it is evident, that the atoiofphere was 
charged, in a high degree, with vapcair« j and that thefe vapours 
were of different denfities, and occupied different heights. By 
'this means the rays of light falling upon them, muft have fuf- 
fered a variety of refrajSions and refledlkins.} and thereby be- 
-tome weakened, abforbed, ;or fofar refleded, as not to fall up- 
•on objeOs on the earth in the ufual manner. And as the dif- 
■ferent vapours were adapted by their nature, fituation, or den- 
fity, toabfofb, or tranfmit, the different kind of rays, fo the 
colours of dbjecfls would appear to be affeded by the mixture 
and prevalencyof thofe rays that were tranfinitted through & 
uncommon a.mediom. 

G g z In 
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In what has been faid, I have endeavoured to explain what I 
take to be the caufe of the late unufual darknefs. I would not, 
however, be underftood to aflert, that there could not be any 
other caufes or circumftances which might join to produce this 
unufual appearance. Poffibly there might be caufes and cir- 
cumfbnces of this nature, of which we have no fufpi- 
eion. But as the uncommon quantity and fituation of the va- 
pours in the atmofphere might be fufficient to account for 
the phenomena, it appears to me to be unneceflary to look out 
for other caufes, or to go into a particular examination of the 
various conjed:ures that have been advanced upon this fubjeib. 

It may not be amifs to obferve, that fuch appearances, and 
from the fame caufe, have been obferved before, in this part of 
America. In the Philofophical Tranfa6lions, N°-423, there 
is an account of a remarkable darknefs, which took place Oc- 
tober 21, 1716, O. S. It is faid, " The day was fo dark, 
that people were forced to light candles to eat their dinners by. 
Which could not be from any eclipfe, the folar eclipfe being 
the 4th of that month." This obfervation was made by Mr. 
"Robie, a man of great ingenuity, and formerly a Tutor in the 
Unverfity : but there is nothing faid as to the caufe, or any other 
particulars. Several perfons have informed me, that they re- 
member an uncommon darknefs in the year 1732, Augufi: 9, 
O. S. and which was afterwards found to be occafioned by an 
uncommon fire in Canada. It is to be wifhed, that we could 
find fbmething more particular upon this fubjedt. 

There was alfo a remarkable darknefs at Detroky Odober 
19, 1762, much like that of May 19 > of which we have this 
account, by the Rev. James Stirling, Phil. Tranf. for 1763, 
vol. liii. p. 63. " Tuefday laft, being the 19th infl. (i. e. of 

" Odober) 
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'* Odober) we had almoft total darknefs for the moft of thfc 
" day. I got up at day break. About ten minutes after, I ob- 
" ferved it got no lighter than before. The fame dai'knefs con- 
*' tinued until nine o'clock, when it cleared up a little. We 
" then, for the fpace of about a quarter of an hour, faw the 
** body of th^ fun, which appeared as red as blood, and more 
" than three times as large as ufual. The air, all this time, 
" which was very denfe, was of a dirty yellowifh colour. I 
"was obliged to light candles to fee to dine, at one o'clock, 
** notwithftanding the table was placed clofe by two lairge win- 
** dows. About three, the darknefs became more horrible j 
** which augmented until half paft three, when the wind breez- 
** ed up from the S, W. and brought on fome drops of rain, 
** or rather fulphur, and dirt j for it appeared more like the 
<* latter than the former, both in fmell and quality. I took a 
*' leaf of clean pa;per, and held it out in the rain, which ren- 
" dered it black wheneVei" the drops fell upon it ; but, when 
" held near the fire, turned to a yellow colour j and when 
" burned, it fizzed on the paper like wet powder. During this 
** fhowef, the air was alnioft fuffbeating witli a ilrong fulphu- 
** reous fmell. — It cleared up a little after die rain. ' 

"There Were various conjedures about the caufe of this'na- 
'* tural incident. The Indians, and vulgar among the French, 
** faid, that the EngHjh, which lately arrived from Niagara in 
♦♦ the veffel, had brought the plague with them; Others ima- 
*' gined, it might have been occafioned by the burning of the 
** woods : but I think it moll probable, that it might have 
** been occafioned by the eruption of fome volcano, or fubter- 
" raneous fire, whereby the fulphureous matter may have been 
*♦ emitted in the air, and contained therein, until, meeting with 

" fomJ 
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" fome watery clouds, it has failea down togedier with the 
« rain." 

We have another account of this phenotnena,. in aktter from 
an oiiicer, who w'as then at Detroit y to a friend at Wilmington, 
in Femjylvama. " The 1 9th of this month, » (Odober, 1 762) 
** was the mo^ extraordinary dark day, perhaps, ever feen in 
" the world. At nine in the mornij^ig, it was fcarce lifter 
** than at break of day, and fo continued till about twelve 
*' o'clock,— the air being very full of fmoke, accompanied with 
** a ftrong fmell, as of wood, ftraw, andodier combuftibles, 
*' when burning. At" half an hour after one, it was fo dark 
** that we were obliged to light candles to dine by. At this 
** time it rained a little j with which fell a quantity of black 
" particles, hke afhes, as turned eveiy thing it fell upon black. 
** Even the river (which is twice as wide as Chrijliana'm Penn- 
" Jylimma) was covered with black froth ; which, when fcum- 
** ed off the furface, reletnbled the lather of foap, with this 
** difference, that it was (and as black as ink) moregreafy. At 
*' i^v&ci in the evening, the air was more clear, and the difagree- 
** able fmell was now almoft gone. We have fince been in- 
" formed, by people who were twenty miles from hence that 
" day, that the darknefe, rain, and fmell, was the fame with 
•" them." 

There does not appear to have been any thJ% to fupport the 

conjecture of a volcano, fubterraneous fires ^ vcA fulphureous mat" 

ter. In all other particulars, the phenomena agree to thofe 

jthat were obferved among us, and feem to be derived from the 

jfajne caufe. 

Felix, qui potuit rerum cognofcere caufas. 
At que metus omnes et inexorabile fatum 
;Suhjecit pedibus, . 



